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Abstract 
We propose the idea of using the drivers themselves as sources of traffic information, providing a simple system interface on a 
mobile device to alert the user of possible traffic situations. Allied to this concept is a system, which based on information sent 
by drivers, identifies occurrences relating to traffic and again establishes communication with the drivers, this time to let them 
know these same conditions on their route. My Traffic Manager (MTM), cooperative system of traffic impact, aims to develop 
and provide a traffic information system that takes advantage of a collaborative network established between users, allowing the 
user to avoid roads with higher traffic flow, targeting the Android operating system and directly interacting with the existing 
Google Maps platform. 
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1. Introduction 
Traffic congestions are a usual problem in many cities made by several factors; some are expectable like road 
construction, rush hour or bottle-necks and some are unpredictable like accidents, weather and human behavior. 
Drivers, unaware of the congestion ahead eventually join it and increase the severity of it. The ability for a driver to 
know the traffic conditions on the road ahead will enable him/her to seek alternative routes saving time and fuel. On 
the other hand, users join collaboration systems very naturally, here users work together in a coordinated fashion, 
towards a common goal. 
So, the main idea is to use drivers as traffic information sources by providing a simple system interface in a 
mobile device to alert about traffic problems. On the other side, there is a system, that based on traffic information 
available generates alerts to the upcoming drivers. This approach has the advantage of handle temporary disruptions 
with small severity that most traffic management do not handle. This would lead to a much more efficient use of our 
road infrastructure, because traffic congestions result from driver behavior and the lack of wide distance 
information.  
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
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My Traffic Manager system (MTM) is a mobile application on Android platform to give recommendation of 
driving routes based on traffic conditions, allowing a driver to avoid roads with higher traffic flow or even blocked. 
The application interacts with the existing Google Maps API [1], in order to calculate possible paths between a 
given source and destination (user entered). After processing, the application displays the route, also indicating the 
current position of the user on the same route. 
In order to provide drivers with useful information about traffic ahead the MTM system must: (1) Identify the 
congestion, its location, severity and boundaries; and (2) Send this information to drivers within the congestion and 
those heading towards it. Figure 1, illustrates main application functionalities, for details see [2]. 
Figure 1: Implemented project components [1]. 
2. Traffic Management System 
Most current navigation systems or traffic Management systems have incorporated “real-time” traffic information 
to aid in route selection. Such “real-time” traffic information relies on humans and/or road infrastructure like traffic 
cameras, sensors and radars to maintain a central database of current traffic conditions. Monitoring traffic in this 
way, at all times, in all places is simply not cost-effective even in the most developed parts of the world, so our 
proposal is a collaborative approach to feed a central data base of traffic. This collaborative approach has been 
applied with success in several areas, like: (1) annotation system for videos, photos, movies, restaurants, among 
others; (2) collaborative recommender system, like amazon, MovieLens for movies and others; and (3) Social 
Ranking: user's tags to customize the query results, like CiteULike, a site of bookmark recommendation between 
researchers. Like other shareable web catalogs such as Del.icious (web pages), Flickr (photographs) and LastFM 
(music tracks), CiteUlike allows users to organize their shared documents by giving them tags. 
From our survey of similar system we identify the flow showed in Table 1, TomTom HD Traffic [3], Trânsito 
InfoPortugal [4], iBrisa [5], Estradas.pt [6] and the Waze [7]. We highlight the main proprieties, described in 
column of Table 1: (1) usage without cost; (2) usage through a proprietary device; (3) registration required; (4) route 
visualization; (5) Proprietary Map and traffic information; (6) Direct Collaboration by the user participation; and (7) 
Indirect collaboration through the automatic usage of current driver position.  
 
System 1 2 3 4 5 6 7 
TOMTOM No Yes No Yes Yes No Yes 
InfoPortugal Yes No No Yes Yes No Yes 
iBrisa Yes No No No Yes No No 
Estrada.pt Yes No Yes Yes Yes Yes No 
Waze Yes No Yes Yes No Yes Yes 
MTM Yes No No Yes No Yes Yes 
Table 1: Comparison of similar systems.  
Others studies cover similar topics in a simulation approach [8] and others collaboration approaches can be found at [9, 10]. 
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3. My Traffic Manager System 
Main architecture is illustrated in Figure 2, where we can see four main modules: (1) Android client, (2) Assitant 
client, (3) MTM server; and (4) Google server (Google Directions API [1]). The key aim is that the system allows 
performing three functions: determination of routes, localize and viewing/monitoring traffic.  
 
 
 
Fig. 2: MTM System architecture. 
3.1. Android client 
Android client uses sensor information (GPS) to give user location and provide quick access to all the 
information created by the MTM system. MTM client is available to the user in a form of an interface where he can 
view the chosen route, as well as receiving information about the traffic in the chosen route. The client requests the 
server to obtain Google pathways, using a specific API called Google Directions API and requests the MTM server 
to acquire traffic information. All communications between Android client and server use communication protocol 
TCP/IP. 
3.2. Assistant client 
Once in order to effectively and accurately detect the incidence of traffic, MTM system is directly dependent on 
the number of users (improved with increased number of clients) and during an initial stage, the number of clients 
will be reduced, so the server should not be dependent only on the information sent by the Android application. 
Thus appears the Client Assistant. This client is an application that can connect to the server and thus send to 
server important information about the current traffic status, drawn from sources outside the MTM system, such as 
online traffic newsletters. This information is entered manually by a user and is predominant in relation to the 
Android client. All communications between Assistant client and MTM server use communication protocol TCP/IP. 
3.3. MTM Server 
The server performs two important roles, the first as an intervener in the direct communication with the Android 
and Assistant clients and second, as the information analyst sent by those two clients. 
The server can both receive data from the client and Android client Assistant. This data is analyzed to identify 
traffic information from the movements of current drivers. This traffic information alert is send to the Android 
client. All communications between server and clients use communication protocol TCP/IP. 
 
4. MTM System Implementation 
The three main modules identified in system architecture (Figure 2) in this chapter are described in detailed 
taking into account the development efforts performed. 
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4.1. Android Client 
The MTM client system consists of 3 basic modules, as seen in Figure 3: Main, Directions and Localize. The 
Main module consists of a set of Java classes and XML files that mostly will be directly related to the GUI and will 
be responsible for the response to user interaction and several exchanges of information with other modules. 
Receives as input the source position and the target position. The target position is introduced in the form of text 
(example: "1600 Pennsylvania Avenue, Washington DC") and the source can be an entry in the form of text or 
geographic coordinates, consisting of latitude and longitude (example: 38.75733, -9.116342). Both origin and target 
positions can be provided by the user. Additionally, the origin position can also be provided by the Android GPS 
system itself. Without performing any kind of format on the source and destination fields, the Main module, 
forwards them to the module Directions, which returns the corresponding route (class Route). From this point, it is 
now possible to use the Localize module to search for the user position on the chosen Route. It is shown in Figure 4, 
an example of a small Route limited between two location´s A and B. 
 
 
Fig. 3: MTM Client System architecture. 
 
Fig. 4: Route A-B. 
While moving from location A to location B, each decision that is taken (for instance turning left or right) has to 
be saved on a Step object. This kind of object contains a sequential group of coordinates that describe which paths 
are used - definition of Polyline. The first and last coordinates of a polyline are the origin and target positions of a 
Step, respectively. 
The Directions module (Figure 5) is responsible for the Route determination, thus receiving the origin and target 
coordinates. These values are sent within the parameters field in one HTTP request to the Google servers 
(http://maps.googleapis.com/maps/api/directions/json?parameters) which return an answer in the JSON format 
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containing all the relevant information about the requested route (such as Step polylines, descriptions and distances).  
Problem is, that in the JSON answer, polylines are encoded and illegible (for instance: 
"i_klFhgdv@s@gACACAC?C@C@MJmCpF"), whereby it is necessary to have a polyline decoding module 
(Polyline Decode). 
 
  
Fig. 5: (A) Directions module, (B)  Localize module. 
After decoding, an uncoded Polyline (already in the format of a group of coordinates) is merged with the 
respective distance and description to form a new Step object. All the Step objects created are added into one Route 
object, which is the output of the Directions module. 
The Localize module, shown in Figure 6, is invoked whenever the user location changes, and its functionality is 
to check whether the user is inside or outside of the predefined path. Therefore, it receives as input the user´s current 
location (provided by the GPS Android System) and the predefined Route from Main (same object defined on 
Directions but saved on Main module). For each Step belonging to the predefined Route it is run a search algorithm 
(Radar) to indicate whether the user is or not at that step of the way. This simply consists on making a search in the 
vicinity of each coordinate of the Route polyline by the current location of the user. If the user current location is 
found within the area of one of the radars it´s returned the equivalent Step id or -1 otherwise. 
4.2. Assistant Client 
Assistant client is a simple Java application with an input text field where we can put information in the format: 
latitude, longitude, and speed, these parameters must be separated by commas. Once introduced, the data is sent to 
the server in order to populate the server database. 
4.3. MTM server 
MTM server requires that information relating to geographic coordinates and velocities, to be supplied by one or 
two sources: the users themselves, who during use of MTM client, provide their current position and speed, 
resorting to Android's libraries. It was necessary to use a timer, in which after the defined time passed by sends this 
information to the server. Importantly, the user always sends objects, regardless of the speed at which it is to be 
moving; MTM assistant, responsible for keeping MTM system operating at least at minimum performance in case of 
existence of a few users online (which is initially expected). Assistant needs to get the traffic information from 
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external sources to the system such as online traffic newsletters. After collection and insertion of the information in 
the Assistant, this information is sent to the server, giving it sets of latitudes, longitudes and speeds. 
The server is in charge of building the traffic conditions database using the information received from both 
sources. The more the number of active users, the more complete the database becomes. 
The server information is distributed in two different databases: user DB and assistant DB respectively, user DB 
is filled with information from the Android client and assistant DB is filled with information from Assistant client. 
In order to safeguard the integrity of users and maintain databases constantly updated, we created a system that 
gradually erases older information. 
Information storage in server is an ongoing process, with successive updates of the database. However, the 
information contained therein is not in a usable format for the user because it requires that he be provided with 
polylines relating to traffic incidences, which is why it is necessary to carry out the processing of information. This 
process is made uniquely for each user and requires that the user give the server its polyline route. Thus, you can use 
the coordinates of the route as "research points" for analysis with latitude, longitude and current speed, which 
Android client sends to the server. This analysis aims to determine the type of traffic (fluid, moderate or heavy) 
more usual around each search point, associating him a predominant type. 
However, there may be times where the number of online users is reduced, which results in a reduction of 
information in user DB. Thus, it is necessary to use the information in assistant DB as a source of information in the 
analysis of research points, which will imply the existence of a hierarchy where information is coming from 
assistant DB predominates in relation to user DB so it is always possible to provide a minimum level of service to 
the users. In this case, the responsibility falls on MTM assistant, he must be able to distinguish which roads have 
interest to the system (it is far more important, for example, to send the server incidences of traffic on a freeway 
than traffic in any urban road). 
5. Testing and usage scenarios 
The Android client application is composed by four activities, as can be seen in Figure 6. The activity is a 
component of the application that provides the user with a way to interact with it through a window in which is 
drawn the entire user interface. All activities are full screen, it is only visible the notification bar, the rest of the 
screen is completely filled out with MTM UI. 
Intro activity, Figure 6 a), is the one that is displayed first when the user starts the application, it is here that the 
user can enter the place of origin and destination of his route, choose if the route to be calculated takes as origin is 
current position, choose a route that avoids toll roads and/or highways, change the language and also decide the 
mode in which the route is going to be displayed, in list or map. 
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Fig. 6: a) Intro activity, b) Map activity, c) List activity, d) Error activity. 
The user can choose if the information available will be presented under the form of Maps or List, represented by 
the Map activity in Figure 6 b) and by the List activity in Figure 6 c). The display in list form is the considerably 
less expensive option when it comes to data traffic, since after route calculation by the client application, it only 
needs to report regularly to the server its coordinates and velocities and wait for traffic information. With maps, 
there is a need to update the image that is displayed on the screen, which soon leads to a considerable increase in the 
consumption of data traffic. However, maps are the default form of view, since the manner of display is much more 
noticeable and pleasant to the sight. Error activity, Figure 6 d), will be displayed whenever the route cannot be 
calculated. 
In other note, once connected, the server is automatically able to receive connections on the defined port. At this 
point, clients are permitted to login and proceed to sending data. 
The server has three information fields: Console, Client DB and Assistant DB. In Console, will be printed all the 
information regarding the login's and logout's of clients, whether Android or Assistant. 
In the fields, Client DB and Assistant DB, will be printed the following information: type of transit, latitude and 
longitude. There was a need to identify the state of transit, such that this identification will be made known to the 
Android client whenever available. To this end, the following identifications were assigned: 0 - heavy traffic, 1 – 
moderate traffic, 2 - fluid traffic. 
For most tests of the Android client application, the Assistant client was used, so that it was possible to send the 
necessary information for proper traffic analysis. For this, the Assistant therefore sends the same information than 
Android client, ie, latitude, longitude, speed, but these are in turn introduced manually. 
In a small test, we introduced in Assistant client sets of latitudes, longitudes and speeds. This information was 
sent by the Assistant such that, after being received and analyzed by the server, and sent to the Android client 
produced the result in Figure 7.In Figure 7, we can see that if the user is in whether, Map activity or List activity, the 
result is basically the same: traffic information will be displayed and the user will be aware of it. In this case, the 
traffic identified was of heavy type, and was displayed in red color. The type yellow belongs to moderate type 
traffic, green represents fluid traffic and while no traffic information is available the default color is blue. 
 
 
Fig. 7. a) Heavy traffic situation identified in Map activity, b) Heavy traffic situation identified in List activity. 
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6. Conclusion 
We presented MTM, a mobile collaborative system that helps drivers on their daily driving routes by providing 
guidance as well as generating alerts about congestion by using Google Maps API in an Android platform. We 
present a solution able to receive indirect user collaboration (users share their driving speed) or direct assistant 
collaboration (provide to the system relevant information about major routes) about traffic incidents. The main idea 
is using the drivers themselves as the main sources of traffic information (MTM assistants are only necessary on low 
user activity situations), providing a simple system interface on a mobile device to alert the user of possible traffic 
situations. Thus all the information gathered is saved on the MTM system server to be analyzed immediately in 
order to determine every traffic occurrence. All the relevant occurrences to each connected user are then sent using 
each own system connection established on the beginning of the process for user input. 
We introduce a new approach in mobile client in the processing of route guidance and traffic analysis. 
We start also the registration process of our application to the android market place and our intention is to give a 
free application. MTM is available in Portuguese and English language. This collaborative application will benefit 
from the community usage and the traffic incident data base is a valuable information source that can be export and 
complemented with other traffic information sources.  
We intend in next step to use Mirror Link technology [11] with vehicle head unit, which allows displaying the 
MTM on the head unit of the vehicle, where the user can interact with the application in a safety form. The head unit 
is a central controller and user interface that provides the control of several equipment (e.g., GPS navigation systems 
and Bluetooth cellphone integration). 
It is important to make clear that, in order to keep safety, avoiding that the use of the MTM App can interfere 
with a safe driving procedure, it is advised its use, as much as possible, when the car is stopped.  
Traffic congestion will continue to be a problem in modern societies for the foreseeable future, but the 
information about traffic congestion in real time during driving process will reduce this problem because the driver 
will look for alternative routes, decreasing the number of vehicle in the congestion roads. 
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